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New  Polynitrogen  Compounds 
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b  Loker  Hydrocarbon  Research  Institute 
University  of  Southern  California 
Los  Angeles,  CA  90089 
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Identify  and  develop  advanced  chemical 
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Liquid  Hydrogen  (LH2)/LOX  390  0.07/1.15 

lsp  at  sea  level  1000  psi  chamber  pressure 
Isp  =  (pounds  of  thrust/pounds  of  propellant/second) 
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Our  research  is  aimed  at  increasing  propellant  Isp  by  5  to  50% 


Employ  a  synergic  blend  of  experimental,  theoretical,  and  computational 
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performance  synthesis  fingerprints 

- - - ,  :  routes 
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Determining  whether  we've  made  what  we  wanted  to  make: 

Structures  and  spectra  (IR,  Raman,  NMR)  are  obtained  by  evaluating 
derivatives  of  the  energy  or  other  properties  with  respect  to  nuclear 
coordinates  or  applied  fields 
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Density-based  Methods  (DFT) 

Energy  obtained  directly  from  density:  E  =  h  +  J  +  Exch[p]  +  Ecorr[p] 
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The  HEDM  program  benefits  greatly  from  the  extensive 
AFOSR  investment  in  the  development  of  these  tools 


Polynitrogen  Project 
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How  can  this  stabilization  effect  be  used  to  our  advantage  in  preparing 
new  compounds? 
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temperatures.  In  methanol,  these 
compounds  rapidly  decompose  at  room 
temperature  to  form  aryl  azides  and  N2  gas 


Synthesis  of  Substituted  Pentazoles 
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Try  replacing  Ph+  with  a  more  stable  cation  (Ph3C+) 


Trityl  cation  Ph3C+  is  too  stable  --  can  it  be  destabilized  by 
placing  e-withdrawing  groups  on  the  phenyl  rings  (e.g.  N02)? 


3Ph  >  3.0  -3.0 

3(pN02-Ph)  >3.0  -3.4 
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